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METHOD AND SYSTEM FOR PROVIDING
COMMUNICATION BETWEEN STANDARD
TERMINAL EQUIPMENT USING A REMOTE
COMMUNICATION UNIT

BACKGROUND OF THE INVENTION

1. Field of the Invention

‘The present invention relates to communication. More
particularly, the present invention relates to a novel and

improved method and apparatus for providing communica-
tion over a digital link.

1. Description of the Related Art

A varniety of apparatus exists today that use standard
telephone networks to convey data from one terminal to
another. One of the most common terminals that uses a
standard telephone network to convey data 1s the facsimile
(FAX) machine. Like other terminal equipment that use
standard telephone networks, a FAX machine uses a mode
to translate digital information to audible analog tones for
transmission over the telephone network. At the receiving
FAX machine, a modem is used to convert the tones back
into an estimate of the original digital information sent by
the transmitting FAX machine.

With the deployment of cellular and personal communi-
cations wireless systems, the end user may wish to connect
his terminal equipment to a mobile communications device
instead of directly to a land telephone network. However, if
the user attempts to send the audible tones produced by a
modem over a standard analog FM cellular channel, it is
doubtful that he will be successful. In general, the FM
cellular channel introduces a substantial amount of noise
into the link compared to the standard land telephone
network. The additional noise translates into errors in the
estimation of the digital information when the signal is
converted at the receiving end. The errors on the link can be
overcome by constraining communications to very low
transmission rates.

If the end user attempts to send the audible tones produced
by a modem over a standard digital wireless channel, it is
also doubtful that he will be successful. Digital wireless
communication equipment typically uses vocoders to con-
vert incoming voice signals 1nto digital bits for transmission
over the channel. Vocoders are tailored to sample and
compress human voice. Because modem tones differ sig-
nificantly from human voice, the vocoder can cause notice-
able degradation to the modem tones. Also, maximizing the
capacity of the system in terms of the number of stmulta-
neous users that can be handled is extremely important in a
system using a wireless link. Digitizing modem tones with
a vocoder and sending them over the digital wireless link 1s
an inefficient use of the radio channel.

A more efficient, flexible, and reliable transmission means
1s to provide a mechanism to transmit the digital data over
the digital wireless link directly. This configuration presents
some unique opportunities to take advantage of the digital
link to provide high quality service.
~Atypical digital wireless link is not an error free channel.

To provide error free communication, the wireless link
protocol may provide re-transmission of lost or corrupted
data. The re-transmissions introduce arbitrary and signifi-
cant delays in the data. When the time sensitive messages are
transmitted over the wireless link, the timing of the signals
may be lost thus prohibiting proper communications.

It 1s therefore the object of the present invention to
provide an efficient method and apparatus for communica-

tion with standard terminal equipment over a digital wireless
link.
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It 1s a further object of the present invention to provide a
means of communicating time sensitive information over a
variable time delay link.

SUMMARY OF THE INVENTION

The present invention is a novel apparatus and method of
providing communications between standard unmodified
terminal equipment over a telephone link that includes a
digital wireless link. The present invention replaces the
standard local modem with a mobile unit capable of digital
communications and a base station comprising digital signal
processing and a modem and capable of digital communi-
cations. The functions of the original local modem are
divided among the new elements.

One function of the new elements 1s to compensate for the
time varying delay of the digital wireless link. The new
elements recognize time sensitive messages, transiate them
into time insensitive messages indicating the time sensitive
message for transmission over the wireless link. At the
receiving end, the time insensitive messages are recognized
and the time sensitive messages reconstructed with the
appropriate {iming.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present
invention will become more apparent {rom the detailed
description set forth below when taken in conjunction with
the drawings in which like reference characters identify
correspondingly throughout and wherein:

FIG. 1 is an apparatus that uses standard telephone
networks 1o convey data from one terminal to another;

FIG, 2 1s an apparatus that uses standard telephone
networks and a digital wireless link to convey data from one
terminal to another;

FIG. 3 is a detailed representation of an exemplary
configuration of a mobile unit used to connect terminal
equipment to a telephone network;

FIGS. 4A-4C illustrate the transmission of five frames of
data across a wireless link:

FIG. S illustrates the 1ssuance of a special time sensitive
gscape sequence; and

FIG. 6 is a detailed representation of a possible configu-
ration of a base station and also illustrates several alternative
configurations for connection to the telephone network.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Several methods exist today that use standard telephone
networks to convey data {from one terminal to another.
Terminals that connect by telephone networks can be FAX
machines, personal computers, credit card verification
machines, and telemetry devices. The standard connection
of these type of devices is shown in FIG. 1. For example
assume terminal equipment 10 1s transmitting information to
terminal equipment 30. Terminal equipment 10 produces
digital data 110 representative of the information. Mode
20 converts digital data 110 to analog signal 120. Analog
signal 120 is of a proper bandwidth and power level to be
transferable over standard telephone network 30. Telephone
network 30 conveys analog signal 120 to its destination. The
telephone network may introduce noise such that output
audible signal 130 is an estimate of analog signal 120.
Modem 40 converts audible signal 130 to digital data 140
which is an estimate of digital data 110. Terminal equipment
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S0 receives digital data 140 and can act on an estimate of the
information sent by terminal equipment 10. Most such links
are bi-directional with the reverse functions working in the
same manner as the forward.

FIG. 1 is a simplified diagram. Actual implementations of
these connections can take on a variety of forms. For
example in some equipment, such as a standard FAX
machines, the terminal equipment and the modem reside in
the same housing. Also telephone network 30 may use any
of a variety of methods well known in the art to convey
analog signal 120 to its destination. Such methods may
include digitizing the signal and transmitting the signal via
satellite to a remote location where audible signal 130 is
created.

A wireless link 1s introduced into the configuration of
FIG. 1 when a user would like to connect his terminal
equipment but does not have access to a land telephone
network. The user may instead have a digital mobile com-
munications device. FIG. 2 is an exemplary embodiment of
such a configuration. In FIG. 2, modem 20 has been replaced
with mobile unit 60, wireless link 160, and digital signal
processor (DSP) and modem 70. DSP and modem 70 which
can be called a telephone modem apparatus resides in base
station 80 which could be a standard cellular or persona
communications base station also capable of handling digital
and analog voice communications. FIG. 2 assumes that just
one of the connections has been replaced with a wireless
link. The description that follows applies equally if com-
munication 18 achieved with two wireless links.

Referring to FIG. 2, assume again that terminal equipment
10 is transmitting information to terminal equipment 50.
Terminal equipment 10 produces digital data 110 represen-
tative of the information. Mobile unit 60 modulates digital
data 110 and provides output over wireless link 160. The
signal from wireless link 160 is received by base station 80
and DSP and modem 70. DSP and modem 70 converts the
digital signal to analog signal 120 which is the same signal
output by modem 20 in FIG. 1. Telephone network 30
conveys analog signal 120 to its destination. Telephone
network 30 may introduce noise such that output audible
signal 130 1s an estimate of analog signal 120. Modem 40
converts audible signal 130 to digital data 140 which is an
estimate of digital data 110. Terminal equipment 50 receives
digital data 140 and can act on an estimate of the information
sent by terminal equipment 10. This link is bi-directional
with the reverse functions working in the same manner as
the forward.

Because in FIG. 2 modem 20 has been replaced with
mobile unit 60, wireless link 160, and DSP and modem 70,
a new partitioning of the functions of modem 20 is neces-
sary. In addition, some new commands and new function-
ality are necessary to use the wireless link. Ideally this new
functionality should operate independent of the terminal
equipment so that no modification of the terminal equipment
18 necessary to support the wireless link. FIG. 3 provides a
more detailed representation of an exemplary configuration
of mobile unit 60. In FIG. 3, mobile unit 60 is assumed to
be a mobile telephone that provides both voice and data
capabilities. In an alternative embodiment, mobile unit 60
might be a dedicated single use mobile unit.

In FIG. 3, digital data 110 1s connected to protocol stack
230 within mobile unit 60. Protocol stack 230 is capable of
bi-directional communication with terminal equipment 10,
mobile unit control processor 240 and radio modulator/
demodulator 220. When protocol stack 230 receives digital
data 110 for transmission over wireless link 160, it provides
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any required encoding and passes the encoded information
to radio modulator/demodulator 220 through switch 210.
Radio modulator/demodulator 220 modulates the encoded
information and provides the signal for transmission to
wireless link 160. Inversely when a signal containing infor-
mation for terminal equipment 10 arrives, radio modulator/
demodulator 220 demodulates the signal and provides it to

protocol stack 230 through switch 210.

Likewise when vocoder 200 receives analog information
from speaker/microphone 260 for transmission over wire-
less link 160, 1t encodes the information and passes the
encoded information to radio modulator/demodulator 220
through switch 210. Radio modulator/demodulator 220
modulates the encoded information and provides the signal
for transmission to wireless link 160. When a signal con-
taining information for output on speaker/microphone 260
arrives on wireless link 160, modulator/demodulator 220
demodulates the signal and provides it to vocoder 200
through switch 210. Vocoder 200 decodes the signal and
provides audible output to speaker/microphone 260.

Mobile unit control processor 240 provides control over
the functions of mobile unit 60. Information intended for
mobile unit control processor 240 might come either over
wireless link 160 or from digital data 110. Protocol stack 230
directs information intended for mobile unit control proces-
sor 240 to it and receives commands and information for
transmission from mobile unit control processor 240.
Mobile unit control processor 240 also provides control
functions for vocoder 200, switch 210, and radio modulator/

demodulator 220.

Protocol stack 230 provides the main control center for
communication with terminal equipment 10 over the wire-
less link. Protocol stack 230 must recognize and operate
under a variety of protocols. For instance, digital data 110
may use a different format or protocol from the wireless link.
Standard voice wireless connections do not provide the error
free communication that 1s necessary for data transfer.
Protocol stack 230 can provide a mechanism of error detec-
tion and error correction of both link directions.

Protocol stack 230 may need to provide flow control.
Digital data 110 may have a data rate that is higher than that
of which wireless link 160 is capable. In this case protocol
stack 230 may store the excess data and recall data at a rate
appropriate for output on the link. The inverse situation
could also be true that wireless link 160 is capable of
operafing at a higher data rate than terminal equipment 10 1s
capable of receiving. Protocol stack 230 may be capable of
commanding the higher rate transmitting device to pause the
flow of data.

Protocol stack 230 also packetizes and unpacketizes data.
Typically digital data 110 provided by terminal equipment
10 is a steady stream of characters. Typically wireless link
160 is packetized meaning that certain bits of information
are grouped together for processing and transmission. A
group of data is called a frame. Frames aid in error detection
and correction. Protocol stack 230 must packetize digital
data 110 provided by terminal equipment 10 into frames for
radio modulator/demodulator 220 and unpacketize frames
from radio modulator/demodulator 220 for digital data 110.

Protocol stack 230 must also recognize an array of special
commands. Referring again to FIGS. 1 and 2, terminal
equipment 10 can produce several categories of output.
Terminal equipment 10 can produce information for transfer
to terminal equipment 50. Terminal equipment 10 can pro-
duce commands for modem 20 which are not to be trans-
ferred to terminal equipment 50. Terminal equipment 10 can
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also produce commands for modem 40 which are not to be
transferred to terminal equipment 50. Because in FIG. 2,
modem 20 of FIG. 1 has been replaced with mobile unit 60,
wireless link 160, and DSP and modem 70, if terminal
equipment sends a message intended for the local modem
the message must be sent over wireless link 160. If the
command intended for the local modem 1s related to a
function now performed by protocol stack 230, protocol
stack 230 must recognize and act upon the command with
the aid of mobile unit control processor 240. Protocol stack
230 must autonomously support these functions without
additional direction from terminal equipment 10.

One of the challenges of the digital wireless link is that the
time delay of the channel is vanable. In a standard high
capacity digital wireless link, frame error rates of about 1%
are common. Using error detection methods, these errors can
be corrected. One method to improve the resulting error rate
is to provide a retransmission of lost or corrupted frames.
Protocol stack 230 supports the retransmission of frames.

To illustrate the retransmission mechanis
FIG. 3. Assume that terminal equipment 10 issues a single
command consisting of a stream of digital bits. In this
example protocol stack 230 divides the digital bits into five
frames of data and passes the five frames to radio modulator/
demodulator 220. Radio modulator/demodulator 220 modu-
lates the data and sends the frames over wireless link 160.
The transmission of the five frames is illustrated in FIG. 4A.
Data stream 300 represents the five frames of data to be sent
to DSP and modem 70. In FIG. 4B, an estimate of data
stream 300 has been received by DSP and modem 70 and has
been recovered as data streams 305A and 305B. Within data
stream 305B, frame four has been corrupted and DSP and
modem 70 1s requesting that mobile unit 60 retransmit frame
four. FIG. 4C show the re-transmission of frame four. In
F1G. 4B notice that DSP and modem 70 outputs frames one,
two, and three as audible signal 130 before the re-transmit-
ted frame four 1s received thus introducing a substantial
arbitrary delay between frame three and frame four. The
corresponding reverse mechanism works in the same man-
ner. This entire process including packetization, flow con-
trol, and the transmission and retransmission over the digital
wireless link, is highly likely to destroy any timing relation
between the data bits coming from terminal equipment 10.
Thus the time variable delay of the link must be overcome
to support reliable communications.

The destruction of the timing relationship between data

bits coming from terminal equipment 10 can prevent proper
communication of time sensitive messages over the link.
Standard time sensitive messages include escape, break,
voice request for FAX, ring indications, result codes, com-
mand termination, and data carrier detection. For example,
a time sensitive message might follow a pattern such as one
second where no input 18 made, three consecutive characters
at a predetermined spacing, and then another second wherein
no input 1s made. Typically such messages require timing
with precision on the order of a millisecond. Using the
example above, 0.99 seconds where no input is made, three
consecutive characters at a predetermined spacing, and then
another second wherein no input is made would not be
recognized as the time sensitive command because 0.99
seconds 1s 10 milliseconds different than 1 second. The time
delay associated with the digital wireless link can exceed 10
milliseconds and thus destroy the information in a time
sensitive message.

, refer again to
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The present invention resolves this problem by using a
special radio link protocol (RLP) to recognize the time
sensitive messages. For example referring again to FIG. 3,
assume a ftime sensitive message is received by protocol
stack 230 from digital data 110. Protocol stack 230 recog-
nzes time sensitive messages and invokes the radio link
protocol. Protocol stack 230, instead of repeating the time
sensitive message to radio modulator/demodulator 220,
translates the time sensitive message into a special message
designating the type of time sensitive message received.

For example refer to FIG. 5. In FIG. §, terminal equip-
ment 10 has issued a special time sensitive escape sequence.
The escape sequence 1s one second where no input is made,
three consecutive “plus” characters at a predetermined spac-
ing, and then another second wherein no input is made. The
escape sequence 1s used to alert the modem that a command
or series of commands from the terminal equipment 1s to
follow. The commands are not intended for transfer as data
to the receiving terminal equipment and instead are intended
for action at the local or receiving modem. The local modem
must recognize the escape sequence so that it does not
erroneously pass the command as data. If the timing of the
escape sequence 1s destroyed, the modem will not recognize
the escape sequence and the subsequent command.

In FIG. §, assume that the escape sequence is intend for
transfer to the receiving modem. Mobile unit 60 has recog-
nized that a time sensitive message has been received and
invoked the RLP. Within mobile unit 60, protocol stack 230
translates the time sensitive message into a time insensitive
message designating the time sensitive message received.
The time insensitive translation, in this case “escape
sequence issued,” is transmitted over wireless link 160. At
base station 80 the time insensitive translation is recognized
and reconstructed with the proper timing for transmission as
analog signal 120 for action at modem 40. Alternatively if
the escape sequence 1s solely intended for action by DSP and
odem 70, DSP and modem 70 may act upon the message
and refrain from re-transmission of the regenerated sequence
over analog signal 120. This function operates bi-direction-
ally with the reverse function working in the same manner
as the forward.

Base station 80 and DSP and modem 70 provide similar
functions to those found in mobile unit 60. Base station 80
receives and provides the radio link signal over wireless link
160 and analog telephone network signal 120 while mobile
unit 60 receives and provides radio link signal and terminal
equipment signal, digital data 110.

FIG. 6 illustrates in more detail base station 80. FIG. 6
also illustrates several alternative configurations to the stan-
dard configuration discussed thus far. In FIG. 6, DSP and
modem 70 is made up of four parts: radio modulator/
demodulator 72, radio link protocol 74, protocol stack 76,
and modem 78. Radio modulator/demodulator 72 demodu-
lates the incoming signal from wireless link 160 and pro-
vides the signal to radio link protocol 74. Radio modulator/
demodulator 72 also modulates the outgoing signal from
radio link protocol 74 and provides it to wireless link 160.

Together radio link protocol 74 and protocol stack 76
perform similar functions to that of protocol stack 230 in
mobile unit 60. Radio link protocol 74 provides functions for
wireless link 160 such as supporting re-transmissions for

error free communication as discussed in conjunction with
FIG. 4.

Protocol stack 76 provides the recognition, packetization,
transfer, or translation of commands from modem 78. For

example protocol stack 76 translates any time sensitive
messages received from modem 78. Protocol stack 76 pro-
vides the depacketization, recognition, transier, or transia-
tion of messages to modem 78 including the recognition and
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reconstruction of time sensitive messages. Digital data 111
is analogous to digital data 110. Modem 78 receives and
produces digital data 111 and communicates analog signal
120 to and from telephone network 30.

The partitioning of DSP and modem 70 shown in FIG. 6
enables a variety of alternative configurations for the base
station. The packetized data 355 between radio link protocol
74 and protocol stack 76 is encoded for transmission over
the wireless link and 1s error free in both directions. Pack-
etized data 355 1s encoded for transfer over a time variable
channel thus 1f the base station 1s part of a public network,
packetized data 355 may be suitable for direct communica-
tion over the network. For example, packetized data 355 can
be connected to gateway 375 which provides connection to
public packet switched network 380. Generally packet
switched networks also have path delays that are time
varying. Thus the configuration makes good use of the
encoded time sensitive messages. Protocol stack 390 per-
forms the same functions protocol stack 76 including the
recognition and translation of time sensitive message into
time insensitive commands and the recognition and recon-
struction time insensitive messages into time sensitive mes-
sages. Host 400 may be variety of devices including a server
computer, a bulletin board or a modem network.

If the base station 1s part of a private network, packetized
data 335 may be directly communicated on private packet
switched network 360 again making good use of the
encoded time sensitive messages. Protocol stack 390 per-
forms the same functions as protocol stack 76. Likewise
modem 370 provides the same functions as modem 78.

A fourth possible connection communicates digital data
111 to remote modem 350. Remote modem 350 provides the
same functions as modem 78 but may not be located within
base station 80. This configuration might be used if the data
service provider and the wireless service provider are dif-
ferent entities.

The previous description of the preferred embodiments is
provided to enable any person skilled in the art to make or
use the present invention. The various modifications to these
embodiments will be readily apparent to those skilled in the
art, and the generic principles defined herein may be applied
to other embodiments without the use of the inventive
faculty. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel teatures disclosed herein.

We claim:

1. A method of communicating between a first terminal
equipment unit and a second terminal equipment unit using
a mobile unit and a base station each capable of digital
communications, said first terminal equipment unit produc-
ing digital data including time sensitive messages intended
for said second terminal equipment unit, comprising the
steps of:

receiving at said mobile unit said digital data comprising
a first time sensitive message from said first terminal
equipment unit;

recognizing said first time sensitive message, converting
said first time sensitive message into a time insensitive
message, and substituting said time insensitive message

for said first time sensitive message within said digital
data to produce modified digital data;

packetizing at satd mobile unit said modified digital data;
modulating at said mobile unit said packetized modified
digital data;

transmitting from said mobile unit said modulated pack-
etized modified digital data on a wireless link;
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receiving at said base station said trans:
packetized modified digital data;

demodulating at said base station said received modulated
packetized modified digital data to produce a copy of
said packetized modified digital data;

monitoring at said base station said copy of said pack-
ctized modified digital data for packets containing
CITOIS;

requesting by said base station repetition of an errone-
ously received packet;

retransmitting from said mobile unit an original packet
corresponding to said erroneously received packet;

receiving at said base station said retransmitted original
packet corresponding to said erroneously received
packet;

demodulating at said base station said original packet
corresponding to said erroneously received packet to
produce a copy of said original packet;

inserting at said base station in place of said erroneously
received packet said copy of said original packet to
produce a copy of said modified digital data; and

recognizing within said copy of said modified digital data
said time insensitive message, converting said time
insensitive message into said first time sensitive mes-
sage, and substituting said first time sensitive message

for said time insensitive message within said cow of

said modified digital data to produce a copy of said

digital data.

2. A telephone modem system having a wireless link,

comprising:

a mobile unit for receiving a stream of standard digital
data from a terminal equipment unit and for transmit-
ting an information signal wherein said mobile unit
COMmprises:

a protocol stack for receiving said stream of standard
digital data, recognizing within said stream of stan-
dard digital data a time sensitive message, and pro-
viding a set of data packets corresponding to said
stream of digital data wherein said time sensitive
message 1s replaced with a representative time insei-
sitive message; and

a radio modulator for receiving said set of data packets,
modulating said set of data packets for transmission,
and for producing said information signal;

a wireless link for conveying said information signal;

a base station for receiving said information signal, said
base station comprising:

a radio modulator/demodulator for receiving said infor-
mation signal from said wireless link, demodulating
said information signal, and producing a first estimate
of said set of data packets; and

a radio link protocol unit for receiving said first estimate
of said set of data packets, for monitoring said first
estimate of set of data packets, for requesting retrans-

mission of an erroneously received data packet, and

producing said copy of said set of data packets.
3. The method of communicating between a first terminal
equipment unit and a second terminal equipment unit of
claim 1 further comprising the steps of:

converting said copy of said digital data to a stream of
analog tones;

transmitting said stream of analog tones over a telephone
nefwork;

receiving at a remote modem said stream of analog tones;
and

itted modulated
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converting at said remote modem satd stream of analog
tones to a second copy of said digital data and provid-
ing said second copy of said digital data to said second
terminal equipment unit.

4. The method of communicating between a firsts terminal
equipment unit and a second terminal equipment unit of
claim 3 wherein said step of converting said copy of said
digital data is performed by a detached modem located
separately from said base station.

5. The method of communicating between a first terminal
equipment unit and a second terminal equipment unit of
claim 1 further comprising the steps of:

passing said copy of said modified digital data through a
gateway 10 a public packet switched network; and

transmitting said copy of said modified digital data
through said public packet switched network to a
remote location;

‘wherein said step of recognizing said time insensitive
message 15 performed by a protocol stack at said remote
location which receives said modified digital data fro
said public switched network and wherein said copy of
said digital data is passed to a host.

6. The method of communicating between a first terminal
equipment unit and a second terminal equipment unit of
claim 1 wherein said base station is part of private network
further comprising the steps of:

transmitting said copy of said modified digital data
through a packet switched network to a remote loca-
tion;

converting said copy of said digital data to a stream of
analog tones by a modem at said remote location; and

transmitting by said modem at said remote location said
stream of analog tones over a telephone network;

wherein said step of recognizing said time insensitive
message 1s performed by a protocol stack which
receives said modified digital data from said packet
switched network and provides said copy of said digital
data to said modem at said remote location.
7. The method of communicating between a first terminal
equipment unit and a second terminal equipment unit of
claim 1 further comprising the steps of:

providing said copy of said digital data to a local modem;
and

acting in accordance with a command 1n said first time

sensitive message by said local modem.

8. The method of communicating between a first terminal
equipment unit and a second terminal equipment unit of
claim 7 wherein said first time sensitive message is an
escape sequence commanding said modem to enter a com-
mand mode.

9. The telephone modem system of claim 2 wherein said
retransmission of said erroneously received data packet
introduces a time delay sufficient to degrade the timing of
said time sensitive message.

10. The tclephone modem system of claim 2 wherein said
base station further comprises a protocol stack for recog-
nizing said representative time insensitive message within
said copy of said set of data packets, and providing a copy
of said stream of standard digital data comprising said time
sensitive message.

11. The telephone modem system of clai
comprising:

a gateway for receiving said copy of said set of data

packets, for processing said copy of said set of data
packets for interconnection with another network, and
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producing network data;

a public packet switched network for receiving said
network data from said gateway and for conveying said
network data to a remote location; and

a protocol stack for receiving said network data from said
public packet switched network, for recognizing said
representative time insensitive message within said
network data, and producing said copy of said strea
of standard digital data comprising said time sensitive
message.

12. The telephone modem system of claim 2 wherein said
base station further comprising:

a packet switched network for receiving said set of data
packets and for conveying said set of data packets to a
remote location;

a protocol stack for receiving said set of data packets fror
saild packet switched network, for recognizing said
representative time insensitive message within said set
of data packets, and providing a copy of said stream of
standard digital data comprising said time sensitive
message; and

a modem for receiving said copy of said stream of
standard digital data and providing analog tones.

13. The telephone modem system of claim 9 wherein said

base station further comprises a modem for receiving said

copy of said stream of standard digital data and producing
representative analog tones.

14. The telephone modem system of claim 9 further
comprising:
a telephone network for receiving said representative

analog tones, and conveying said representative analog
tones to a remote location; and

receiving modem at said remote location for receiving
sald representative analog tones and converting said

represerntative analog tones into receive standard digital
data;

wherein said second terminal equipment receives said
recelve standard digital data and acts according to data
and commands contained therein.

135. The telephone modem system of claim 12 wherein:

saild modem 1s further for receiving telephone network
analog tones and producing a reverse stream of stan-
dard digital data in response thereto;

said protocol stack of said base station is further for
receiving said reverse stream of standard digital data,
recognmzing within said reverse stream of standard
digital data a second time sensitive message, and pro-
viding a reverse set of data packets corresponding to
said reverse stream of digital data wherein said second
time sensitive message 1s replaced with a second rep-
resentative time insensitive message;

said radio link protocol is further for receiving said
reverse set of data packets and producing said reverse
sct of data packets and a second copy of a data packet
which has been erroneously received by said mobile
unit;

said radio modulator/demodulator unit for receiving and
modulating said reverse set of data packets and said
second copy of said data packet which has been erro-
neously recetved by said mobile unit from said radio
link protocol unit to produce a reverse information
signal for said wireless link;

said wireless link 1s further for conveying said reverse
information signai;

said radio modulator of said mobile unit is further for
receiving said reverse information signal from said
wireless link, demodulating said reverse information
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signal to produce a copy of said reverse set of data
packets; and

said protocol stack of said mobile unit is further for

receiving said copy of said reverse set of data packets,
recognizing said second representative time insensitive
message within said copy of said reverse set of data
packets, and producing said copy of said reverse stream
of standard digital data comprising said second time
sensifive message.

16. A system for providing communication between a first
and a second standard terminal equipment units, comprising:

d

obile unit protocol stack having an input coupled to
said first terminal equipment unit and an output
wherein said mobile unit protocol stack receives a
digital signal from said mobile unit protocol stack input
and processes said digital signal to produce a delay
insensitive data packet signal at said mobile unit pro-
tocol stack output;

a mobile unit radio modulator having an input coupled to

said mobile unit protocol stack output and an output
coupled to a wireless link wherein said mobile unit
radio modulator modulates said delay insensitive data
packet signal and provides at said mobile unit output a
modulated delay insensitive packet signal;

a base station radio link demodulator having an input

coupled to said wireless link and an output wherein said
base station radio link demodulator demodulates said
modulated delay insensitive packet signal from said
mobile unit to produce an error adulterated copy of said
delay insensitive data packet signal at said base station
radio link demodulator output;

a base station radio link protocol unit having an input

coupled to said base station radio link demodulator
ouiput and having an output wherein said base station
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radio link protocol unit monitors said error adulterated
copy of said delay insensitive data packets and requests
repetition said mobile unit protocol stack of corrupted
packets within said error adulterated copy of said delay
insensitive data packets from to produce an error free
copy of said delay insensitive data packets at said base
station radio link protocol unit output;

a protocol stack having an input coupled to said base
station radio link protocol unit output and having an
output wherein said protocol stack processes said error
free copy of said delay insensitive data packets to
produce thereirom a copy of said digital signal from
said first terminal equipment at said protocol stack
output;

a modem having an input coupled to said protocol stack
output and an output wherein said modem processes
said copy of said digital signal to produce analog signal
tones at said modem output; and

a telephone network having an input coupled to said
modem output and an output coupled to said second
terminal equipment unit wherein said telephone net-
work conveys said analog signal tones to said second
terminal equipment unit.

17. The system for providing communication between a
first and a second standard terminal equipment units of claim
16 further comprising a gateway and a public packet
switched network having an input coupled to said base
station radio link protocol unit and an output coupled to said
protocol stack wherein said gateway and said public
switched network convey said error free copy of said delay
insensitive data packets 1n a packet switched format to said
protocol stack.
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